Behavioural and molecular consequences of chronic cannabinoid treatment in Huntington's disease transgenic mice.
Early loss of CB1 receptors is a hallmark of human Huntington's disease. Data from rodent studies suggest that preservation and activation of CB1 receptors may be protective against disease progression. R6/1 transgenic mice are considered to be a model of early pathogenic changes in Huntington's disease. We have shown previously that levels of CB1 in R6/1 mice prior to the onset of motor symptoms (12 weeks of age) remain high enough to justify commencement of cannabinoid drug treatment. Eight weeks of daily treatment with the cannabinoid agonists HU210 (0.01 mg/kg) and Delta(9)-tetrahydrocannabinol (THC, 10.00 mg/kg), or the inhibitor of endocannabinoid metabolism URB597 (0.30 mg/kg), did not alter the progressive deterioration of performance observed in motor behavioural testing. HU210-treated R6/1 mice experienced a significant increase in seizure events suggesting that this therapy may lower the seizure threshold and cautioning against highly efficacious agonists as potential therapy in this disease. Molecular characterisation of brains at the end of the study showed that there were no significant effects of HU210 or THC treatment on the ligand binding of cannabinoid CB1, dopamine D1, D2, serotonin 5HT2A or GABA(A) receptors, nor CB1 or fatty acid amide hydrolase (FAAH) mRNA expression in R6/1 mice. Intriguingly, a significant increase in the number of ubiquitinated aggregates was observed in the striatum with HU210 treatment, indicating an influence of CB1 on the disease process. Chronic URB597 treatment preserved CB1 receptors in the R6/1 striatum, suggesting that the manipulation of endocannabinoid levels warrants further exploration.